Objective-To explore influences on diet in a group of community-dwelling older adults in the UK.
Introduction
Although poor diet quality is common in older people (1) (2) (3) (4) , the determinants of dietary choices and quality in later life are poorly understood. Much of the evidence to date is crosssectional and largely fragmented, particularly regarding how factors interact to impact on diet. The lack of longitudinal evidence is particularly problematic since the ageing process itself is often accompanied by physiological, psychological, and social changes that can affect food consumption. Importantly, the variability in diet across the older population suggests some older adults are able to adapt to these changes and maintain diet quality, while others do not (5) .
There is increasing evidence that social factors such as marital status, living arrangements and frequency of social contact are important influences on older people's diets (6) (7) (8) . For example, both living alone and having less frequent contact with friends have been found to exacerbate the negative effect of widowhood on diet (6, 9) ; other studies have highlighted roles of social isolation, lack of social support and lack of participation in leisure activities (8, (10) (11) (12) .
Less is known about the influence of psychological factors on diet in older age. In younger women, a perceived lack of control over life is linked to diets of poorer quality (13) , and appears to mediate effects of social disadvantage on diet. In comparison, there is a gap in our understanding of the role of these factors in older age and how they impact on the effects of illness, disability and disadvantage on diet. Findings from Canada (5) have highlighted the roles of resilience (a process comprising positive adaptation despite significant adversity (14)) and self-efficacy (an individual's belief in their own ability to achieve a desired outcome), which is consistent with a recent study from Japan (15) that found that psychosocial factors, including increased self-efficacy and increased social influence, attenuated the association between lower socioeconomic status and poorer diets in older people.
Gaining insight into what supports older adults to eat well will be important in the development of interventions to promote diet quality and enhance healthy ageing. The present study uses qualitative methodology to explore subjective experiences and attitudes, to provide deeper insights. It uses quantitative longitudinal data on diet quality as a starting point, to enable comparison of individuals whose diet quality has declined and those whose diets remained stable over time. The primary aim was to explore influences on diet among community-dwelling older people in the UK; the secondary aims were to gain insight into gender differences and factors linked to differences in diet stability in older age.
Methods

Participants
Hertfordshire Qualitative Study (HQS) participants were selected from an established cohort, the Hertfordshire Cohort Study (HCS) (16) , and included participants whose diets had been assessed at two time points. Between 1998 and 2003 (1 st time point), the diets of 1677 men and 1540 women, taking part in the HCS, were assessed by an administered food frequency questionnaire (17) . In 2004-2005, 642 participants, resident in East Hertfordshire, took part in a sub-study that collected musculoskeletal data. In 2011, 592 of these participants were further approached, of whom 443 (75%) agreed to be followed up (18) ; at this point (2 nd time point), diet was re-assessed. A prudent diet score, derived from a principal component analysis of the dietary data, was calculated for each participant based on their consumption of 24 indicator foods (19) , and was used as an indicator of diet quality. Prudent diet scores calculated using these indicator foods have been shown to be highly correlated with scores calculated from a complete dietary assessment (0.912 in men, 0.904 in women), and they show comparable associations with blood biomarkers (18) . A high score indicated frequent consumption of fruit, vegetables, wholegrain cereals and oily fish. Changes in diet scores over the 10-year period were calculated. While in men average diet quality remained stable with increasing age, in women there was an overall decline: mean (SD) change in diet score per year 0.008 (0.099) in men and -0.025 (0.108) in women (12) .
Of the 443 HCS participants with follow-up dietary data, 408 (still alive and taking part in the study) were approached and invited to attend a focus group to discuss influences on diet and barriers to eating healthily. These participants were divided into two groups according to change in diet over the past decade -defined using change in prudent diet scores. 'Dietdeclined' and 'diet-stable' participants took part in different focus groups. Of the 408 participants approached, 92 (23%) participants (43 women and 49 men; mean age=78 years) were successfully recruited into the study; the remaining 316 people did not take part for various reasons (unavailability in the study time frame, non-response to invitation letter or unwillingness). In comparison with the 316 HCS participants who did not take part, there were no differences in terms of age, education or social class, however the 92 participants had slightly healthier diets: mean (SD) diet score 0.476 (1.429), compared to 0.117 (1.205) in those who did not take part (P = 0.017).
We selected focus groups as the method for data collection as they draw on the communication and interaction between research participants in order to generate data, and are a useful method to investigate complex behaviours, such as dietary behaviours as is the case for the present study. Sufficient focus groups were conducted both to reach the point of saturation, the point at which no new information or themes were observed in the data (20) , as well as to ensure approximately similar numbers of participants from the groups that we aimed to compare (men vs women; diet-declined vs diet-stable).
All participants were provided with an information sheet explaining the study and the nature of the discussion. Written informed consent was obtained from everyone before discussions began.
Procedure
Participants were contacted by post with an invitation letter, a participant information sheet detailing all important aspects of the study and a reply slip to indicate whether they would be willing to take part). If there was no response from a potential participant after two weeks, a reminder letter was sent. Thereafter, no further contact was made about this study. Willing participants were contacted by I.B. by telephone to arrange a convenient time for them to attend a focus group. Focus groups were held in a centrally-located community venue in the town of Hertford, UK in mid-March, end May/beginning June and end September 2014. Upon arrival, W.L. and I.B. introduced themselves to participants, attendees were reimbursed for any travel costs incurred and refreshments were provided. Participants did not receive any further incentives for their participation. W.L. and I.B. worked as a pair, taking turns to moderate and observe the discussions. W.L. is an associate professor of health psychology with experience and expertise in qualitative methods, including running focus groups, and I.B. is a research nutritionist with training in qualitative research and some experience conducting focus groups. Both researchers were present at every focus group, except for the last one where only I.B. was present due to practical constraints. Focus group discussions lasted anywhere between 75 and 99 minutes, with an average of approximately 1.5 hours. Focus groups were guided by a semi-structured discussion guide developed by the research team, based on a literature review and discussions with nutritionists, epidemiologists and social scientists in the field (see Supplement 1 in the supplementary material available online at https://www.cambridge.org/core/journals/public-health-nutrition for the full discussion guide). Discussions were audio-recorded and transcribed verbatim.
Data Analysis
Transcripts were analysed thematically (21) ; the process began with identifying initial codes from transcripts to be refined into themes. A coding framework was developed to represent emergent themes, which were identified using inductive coding, a process of coding the data without trying to fit it into a pre-existing coding frame, i.e. data-driven (21) . All transcripts were double-coded and analysed using a constant comparative approach (22) , whereby each theme was compared to the others and assessed for similarities and differences, driven by the study's central purpose, i.e. to explore influences on diet in older age, as well as any gender differences and differences between 'diet-declined' and 'diet-stable' groups. Both moderator and observer were involved in the data analysis to ensure that it was representative of the Europe PMC Funders Author Manuscripts groups' views and they met regularly to discuss any disagreements, make suggestions for amendments, and agree the coding framework. The themes were developed and depicted in a thematic map to illustrate how they link to form the interpretation presented here. Analyses took place at the group level as individuals were not identifiable from the audio-recording.
Results
Focus group characteristics
Eleven focus group (FG) discussions were held (see Table 1 ): six with participants whose diet quality had declined (n=41), five with participants whose diets had remained stable over time (n=51). All but one group were held separately for men and women in order to examine differences by gender. Of the 92 participants, 47% were female, the age range was 74-83 years (mean=78 years). There was a similar spread of manual social class and non-manual social class participants, both within each category of focus group, as well as within each individual group. Numbers of participants in each focus group ranged from five to twelve, and all were white British, born in Hertfordshire 1931-9.
Thematic Analysis
Analysis of the data, whereby themes were identified in an inductive (data-driven) process and then thematically coded and analysed using a constant comparative approach, revealed that a number of distinct themes appeared to be important influences on diet. A thematic map was created to depict these themes and this was developed into a hypothetical model to depict the relationships between the themes ( Figure 1 ). This shows how we propose the themes might interrelate to impact on diet. Four initial themes are proposed as contextual factors:
1.
Historical influences on and current beliefs about food
2.
Retirement and bereavement
3.
Age-related conditions/symptoms
4.
Food environment
Discussions with participants revealed two additional themes that appeared both to have a direct influence on diet and also to mediate the influence of the four contextual factors on diet; these themes are thus hypothesised to be underlying factors in this interpretation of the data:
5.
Psychological/personal factors
6.
Social engagement
The relationship between the contextual factors and the two underlying factors is seen as a dynamic, and bi-directional. The result of the interaction between the contextual and underlying factors determines how individuals make food choices and construct their diets, captured in the final theme:
7.
Food-related habits (e.g. types and quantities of foods eaten, methods used to prepare food/meals…).
These themes are set out below and illustrated with example quotes.
In addition to our primary aim, to explore influences on diet among community-dwelling older people, the study was designed to address two secondary aims, to explore differences between 'diet-declined' (DD) and 'diet-stable' (DS) groups, and between men (M) and women (W). However, our analysis did not reveal any obvious differences between the diet groups and revealed few gender differences. Therefore the Results section focuses on the themes (listed above) that address the primary aim; where appropriate, comments on gender differences are also given.
Historical influences on and current beliefs about food
All groups in this study described the importance of their upbringing and past experiences on the foods they currently eat:
"My mother was a great cook and she taught me how to skin rabbits (laughter) and pluck chickens … she taught me all sorts of things and I continue that today … we eat basic and that's what I've been brought up on" [FG1W DD]
But discussions conveyed that a general shift towards healthier eating habits was guided by current messages and beliefs about what constituted 'healthy', including less fat, sugar, salt:
"I know that we all eat a lot more fish than we used to, and probably more chicken, but a great deal less red meat … I think because in the media there's been quite a lot about it not being good for you" [FG9W DS]
Retirement and bereavement
Most spoke of the impact retirement had had on their lifestyles and in particular on their food habits. One outcome was having more time to prepare food and another was how the new daily structure led to changes in eating patterns:
"I've cut out the two cooked meals a day 'cos when I was in the office I had a restaurant and … had a proper meal, but when I got home in the evening my wife hadn't had anything so I'd keep her company with a cooked meal. Now … we just have a cooked lunch and then have a lighter meal" [FG10M DS]
Following bereavement there were often significant changes to cooking or eating behaviour. The impact on diet following the loss of a partner appeared to affect men and women differently. For women, the loss of their partner elicited a range of differing responses in relation to eating, both positive and negative. Women who had lost their partner felt less motivated to cook for themselves, as is described further on. Some tried different foods or went to different places to eat:
"I have a sister-in-law … and our husbands died within six months of each other and I decided to take her out and we went to [restaurant] and ooh she'd never been anywhere like that, it was wonderful so we've been there several times" [FG4W DD]
Some had difficulty in accessing the shops, since it was their husband who had done most of the driving: For men, the primary outcome from the loss or illness of their partner appeared to relate to their ability or motivation to learn or continue to cook. Men largely spoke about having to adapt after losing the person who did most of the cooking. Some learnt to cook and found enjoyment in this; others found alternative solutions such as opting for ready-meal deliveries.
"Well ten years ago I suddenly found myself on my own as my wife suddenly died … so I suddenly found I had to learn how to cook, and anyway I found that I liked to steam all my vegetables mainly because you could do it all in one pot and you only had one to wash up" [FG3M DD]
"My main meals are prepared meals you know microwave meals … I have them delivered from a frozen food company … I feel rather lazy (laughter) … I've been doing that for must be three or four years now … I didn't take much notice of what she was doing unfortunately" [FG2M DD]
Age-related conditions
Having a smaller appetite as a result of the natural ageing process was discussed in all groups and many considered portion sizes to be too large when eating out. All groups discussed making changes to their diets, such as choosing or avoiding certain foods, due to medical conditions or medication they were taking. Furthermore, most groups spoke about how physical incapacity or decline had affected food-related activities:
"My knees are so bad now I just don't walk far … I used to drive but I had to give it up, but I wish I could drive now, it would be easy as I could go down and get my own shopping. I miss doing the shopping" [FG4W DD]
Food environment
Price or getting value-for-money was widely discussed, as well as availability and quality of foods. Many spoke about issues with accessing shops or food-related activities:
"We used to walk down for tea to Hertford and catch the bus back 'cos it's uphill, but you can't rely on the buses now so we've stopped doing that" [FG7W DS]
Women who lived alone had difficulty finding smaller portions, with supermarkets not catering for the single person and a lack of availability of small shops, such as local butchers:
"If you're on your own, supermarkets don't really cater for single portions" [FG7W DS]
It is hypothesised that there are two underlying factors (presented below), namely psychological/personal factors and social engagement, that impact on how older people respond to and cope with the influences identified above.
Psychological/personal characteristics
Our analyses identified a series of contextual and underlying themes that describe influences on diet in older age. One of the underlying themes identified in this study was the role of psychological and personal factors. A frequently-cited driver apparent in these discussions was the need to "keep going", by being positive and maintaining an interest in life, for fear of being a burden on others or losing their health/independence, like others (peers) have. Participants spoke of wanting to be part of the wider community and to be able to do the things that they had always done, including cooking and eating well. This, along with other explicit references to being motivated to "not give up" and to not be perceived and treated as old, as well as implicit examples of resilience and coping strategies, highlights the importance of resilience and self-efficacy in overcoming dietary setbacks, and suggests an important mediating role of psychological and personal factors on diet. A consistent message from the discussions was the importance of staying positive and being motivated to keep healthy and independent to avoid having to rely on others:
W1: "You just do it.
W4: You must be positive … W2: Motivation … W3: I think it's fear of having to rely on other people.
W4: Just like you're going home tonight [you want] a meal, so you're going to cook it aren't you?" [FG7W DS]
There was an emphasis on not being regarded as old, or accepting that old age meant behaving in a certain way, and on wanting to remain part of the wider community: For all groups, taste and enjoying food were significant influences on food choices and it was evident that for some this may be more important than potential health benefits: Both genders spoke of being too lazy, not bothering to cook or not enjoying cooking, but this appeared to be more dominant for women. This seemed to be linked with the issue of eating alone and no longer having the role of providing meals for someone else (described below in the section about social engagement), and was another aspect of the interaction between gender and how bereavement/loneliness influenced food-related behaviours:
"I admit I'm lazy, I don't bother to cook dinners very often … I very rarely eat meat and I don't eat chicken so I find it really difficult to eat proper, so possibly I have too much things on toast … I never used to be like this I used to eat… possibly since I've been on my own I think … I used to cook dinners every day, we used to be quite big meat eaters but I can't eat much meat now ...
Moderator: Do you enjoy cooking?
No, not now" [FG6W DD]
Social engagement
In addition, there was much discussion about social activities and isolation; of community spirit and loneliness -indicating the importance of maintaining and developing ways to ensure social engagement, the other underlying theme identified in this study. For those who have a good level of social engagement, it may be easier to cope with the process of ageing and other contextual influences we identified. There was recurrent discussion about taking part in various social activities and clubs. The motivation to keep going and not be perceived as old led these participants to seek opportunities for social engagement. Eating out or with friends/family was widely spoken of as a key social activity:
"We have a monthly pub lunch … and you see people there that you probably haven't seen for donkey's years ... the food is dreadful (laughter) -it really is! I said to a bloke the other day 'I could never stop coming' because I only see him … when I go there … I moan about it something rotten but you go again and that is very good for socialising" [FG2M DD]
Friends also played an important role in facilitating engagement with a range of social activities, not necessarily food-related.
There was discussion of the influence of family members on eating habits; family members, such as children or grandchildren, had an important influence on participants' eating habits:
"I do me own cooking … 'cos I'm on me own now but my daughter occasionally brings things in for me to eat" [FG5M DD]
Women were more likely to speak about the loneliness of eating alone or not having a supportive community around them, particularly following bereavement. They emphasised the importance of family, friends and community in supporting them through difficult times and ensuring they did not become isolated. For women, eating alone was seen as a difficult or lonely activity; they spoke of the importance of having a partner or others to cook for:
"I find um eating on your own, you take ages cooking a meal and you sit at the The role of friends or family in motivating and supporting women to take part in social activities, especially following the loss or illness of a partner was particularly important:
"Luckily I've got good family and friends, so they would rally around and say 'Oh come on go and do this'. But it is a completely different life because I find … friends … if they're all couples when you're on your own in the group … you feel more alone, you think 'Well I'd rather be at home' [FG7W DS]
Discussion about the importance of having supportive neighbours or community environment was also more prominent for women:
"The cul-de-sac I live in, not one person has come up to me and said 'I'm ever so sorry your husband died'. I could do with somebody caring, not for me but about me, 'cos at the moment it's eleven months today my husband died and I am lonely … it's horrible, nobody comes up to you and says 'Want a cup of tea?' or anything" [FG1W DD]
The above described analysis suggests that the interaction between contextual and underlying themes impact differently on people's food-related habits, which could underlie differences in dietary quality observed across the population.
Food-related habits
All participants had a great deal to say about how they prepared food and what they liked to eat. For instance preparing one-pot dinners, cooking extra and freezing were strategies to dealing with eating alone. All groups discussed the division of food-related tasks within the household; two main patterns emerged: the wife doing most or all of the shopping or cooking, and the husband and wife sharing the tasks. For women, it was clear that their husbands' likes and dislikes played a major role in influencing the types of foods they cooked and hence the current family food habits. At the same time, many men appeared to prefer home-cooked meals, cooked by their wives, to meals eaten out.
Discussion
This study suggests that social and psychological factors may mediate the influence of background characteristics on the diets of older people, which to our knowledge has not been demonstrated before. The study also generated testable hypotheses as to how this complexity of factors might interrelate to impact on diet.
Our primary aim was to explore what influences older people's diets. Perhaps as expected various contextual factors relating to the process of ageing had a significant impact on diet. This encompassed experiences over a long lifetime, represented as past and present food influences and beliefs; the impact of retirement, bereavement, medical conditions and symptoms; and the interaction of environmental and ageing factors (such as cost or access to shops, including having a means of transport to get around). All of these potentially constrain food choices, but there appeared to be variability in how individuals responded to these influences, indicating that other underlying factors may condition their effects on diet.
We conducted separate focus group discussions with men and women whose diets had declined in recent years and those whose diets had remained relatively stable, making it possible to explore differences between them. All but one group was single-sex, allowing an exploration of gender effects. However, surprisingly, our analysis revealed no obvious differences in influences on diet between diet-stable and unstable groups. Furthermore, despite evidence of poorer diet quality among older men compared with women (12), we found few differences by gender.
We developed a hypothetical model to illustrate the relationships between the themes identified through analysis of the data, where we suggest how these factors might interact to influence diet. To our knowledge only one other model (23) has sought to comprehensively synthesise the complex interaction between the broad range of influences on dietary choices in later life. Although the models differ in various ways, the influences on dietary choices identified in the present study are essentially similar to those observed by Winter Falk et al. in a US context. The present model explicitly depicts contextual factors related to ageing, such as retirement, bereavement, and medical conditions. Our model also highlights the importance of resilience as a psychological/personal factor and suggests an important role of social engagement in mediating the effects of other influences on diet.
Participants talked about eating foods for enjoyment, as opposed to eating to maintain health. It appeared that some believed that changing unhealthy eating habits would not necessarily improve their health, whereas others were convinced that a healthy diet would keep them healthy and independent. These differing outcome expectancies -believing that one's behaviour will lead to a desired outcome -are likely to influence food behaviour in older age (24) .
According to social cognitive theory (25) , psychological factors such as self-efficacy and outcome expectancies can mediate the influence of environmental or situational factors on an individual's behaviour; if an individual believes they can undertake an action and that this will lead to a positive outcome, they are more likely to overcome barriers to healthy behaviours and to make changes to these (26) .
In line with previous research (27, 28) this study highlighted the importance of life transition points, such as retirement, loss of a partner, and onset of illness, in leading to changes in dietary habits. Previous research (29) suggests that older men may be ill-prepared to undertake food-related activities when losing their spouse, as women traditionally carried out food-provisioning tasks; while others suggest (30) that particularly for men, poor cooking skills may have a negative influence on diet. Women who had lost their partner felt less motivated to cook for themselves, which is consistent with previous qualitative research in older community-dwelling adults (mostly female) that found that food apathy (lack of interest or enthusiasm regarding eating) influenced diet (5) . A recent qualitative study of widowed older women living alone (28) suggests that women adopt new eating patterns in widowhood in a process that is influenced by various factors including their social network.
Previous research has found that older men and women who live alone have worse diet quality than those living with a partner (11, 31) . A study of adults aged over 50 years in the EPIC cohort (UK) (6) found that people who were single or widowed had decreased variety of fruit and vegetable intake in comparison to those who were married, in men more than in women. The study found that both living alone and having less frequent contact with friends exacerbated the effect of widowhood on decreasing vegetable variety, suggesting that friends may compensate for the lack of social ties to a partner (6, 9) .
Research has shown that increased frequency of social contact is associated with healthier dietary habits in older people (6) . We have recently shown in the Hertfordshire cohort (12) that greater participation in leisure activities, especially cognitive activities, was associated with smaller declines in diet quality over a 10-year follow-up period. Others (32) found that social relationships, rather than socioeconomic status, enhance resilience in older people, when these precede, and continue throughout, the period of adversity. Involvement in leisure activities has been found to become increasingly important with age and could contribute to resilience in older people (33) .
Increased social contact might influence diet through various mechanisms, such as increased social support, which can provide encouragement and companionship; social control; increased social influence/social comparison; an increased sense of purpose; meaning in life; and sense of belonging (34) . It has been suggested that these pathways could promote positive psychological states that could motivate healthy behaviours, including diet (34).
Strengths and Limitations
Analysis of focus group data are generally conducted at the group level, increasing the likelihood of some views being weighted inaccurately. Although two researchers were present at most focus groups, one of the groups was only attended by one of them. We acknowledge that this study presents only one possible interpretation of the data and that other interpretations could be possible. However, the study benefits from having input from an experienced multidisciplinary research team. Through a rigorous approach to the analyses, including double-coding, a high level of quality control was achieved, in order to minimise misinterpretation. A limitation of this study is that the age range of the study population (74-83 years) was determined by the prior quantitative study, and does not represent the full age range of older adults (i.e. ≥65 years). Only white, British older adults took part, and participants had slightly healthier diets than members of the cohort who did not take part, such that the findings may not be generalizable to all senior populations. However, the HCS has been shown to be broadly representative of the wider population of older adults in England (16) , there is no reason to believe a vastly different interpretation would be presented if others from this population were sampled. It is a strength of the study that a good sample size was achieved, that included older adults from a range of different social backgrounds, which suggests that the findings could be of relevance to the wider population of older adults in the UK.
Conclusion
This study has highlighted the potential importance of underlying social and psychological factors in understanding why, in the face of dietary challenges that commonly accompany ageing, some older people are able to adapt and maintain a healthy diet, while others are not. Hence, future interventions to promote quality of diet and better health in older age may need to consider social engagement and psychological factors (resilience, self-efficacy, outcome expectancies) in their design, as levers for change. The development of a hypothetical model of influences on diet in older age presents the opportunity to test quantitatively the hypothetical relationships between these factors and how they could interrelate to impact on diet in later life.
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